Nephrotoxicity of repeated injections of cadmium-metallothionein in rats.
Cadmium-metallothionein (Cd-MT) may have a role in the pathogenesis and irreversibility of Cd nephrotoxicity. In the present study, rats were injected with 0.3 mg Cd/kg body wt per week as Cd-MT for 5 consecutive weeks and a group of rats (n = 3) was killed 24 hr after each injection. A group of three rats was kept for an additional week after the 5 weeks of Cd-MT injection for recovery. After the first injection, urinary Cd and protein levels and kidney/body wt ratio were increased. The electrophoretic pattern of urinary protein showed increased excretion of low-molecular-weight proteins, especially after the first injection of Cd-MT. Tubular cell necrosis occurred after the first week with renal Cd levels of only 10 micrograms/g and gradually progressed to severe necrosis with inflammation in 3 weeks and then to interstitial fibrosis in 5 weeks. The levels of Cd and MT in kidney increased with repeated injection of Cd-MT, but renal Cd was about 40 micrograms/g after 5 weeks of injection. Urinary Cd and MT levels progressively increased during the Cd exposure period, but returned to pretreatment levels during the sixth week (recovery period). Renal cell necrosis and inflammation were absent at the sixth week, but interstitial fibrosis persisted. This study indicates that nephrotoxicity of Cd in this model is related to urinary excretion of Cd-MT and that renal cell injury may be independent of Cd in the renal cortex. Nephrotoxicity occurs at levels much lower than the proposed critical concentration for Cd (200 micrograms Cd/g) following long-term exposure to CdCl2. However, in the absence of continued Cd exposure from liver or circulation, the Cd-MT-induced renal damage is reversible.